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(57) Abstract 

A charge Injection assistant a trace of which Is added to a functional layer such as a tight-emitting layer of an electrolumin- 
escence device to improve the charge injection property of the device, and an organic electroluminescence device which contains 
this charge injection assistant, whose applied voltage is low, which operates with a high light-emission efficiency, and has a long 
service life. The assistant is used for organic electronic devices In which positive holes are injected Into an organic functional lay- 
er for transferring positive holes from outside this functional layer, and is made of a stilbene derivative, a dtstyrylerylene deriva- 
tive or a tristyrylarylene derivative. In the organic electroluminescence device containing the charge injection assistant described 
above, the ionization energy of this charge injection assistant is lower than that of the light emitting layer. 
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i** i.no. 518 q*n&wm&m) . r • a >»#t* <# 

154***3.526.501 **Hffl»*t*SD . <#B 

»n t W3.257.2os mntawn mz&no toy . xf y-*T>h9 

(«MB856-4 623 4 ^&i85S8t) . 
<#PflR? 5 4 - 1 1 0 8 3 7 , bK9*/^ 

WW* <*ffl«9lf *3. 717. 462 *9t»». ttBRBg 5 4 - 5 9 1 4 3' 

0 5 5 - 5 2 0 6 3 055-5 2 0 6 4 #4**8. 

1355-46760 4*&tt. PJ65-854 95 E 5 7 - 

1 1 3 5 0 *&». © 5 7 - 1 4 8 7 4 9#&«t?#RD , X * fi, 

<*5WflS6 1-2 1 0363 m*n. B 6 1—2284 
S 1 P!8 1-1 4642* ffi. P?8!-72255*2 

W. 3 6 2 - 4 7 6 4 6 4?&fS. W 6 2 - 3 8 6 7 4 *&H. [3 6 

2 - 1 0 6 5 2 ^ii«, 15162-30255 *4>H.. (980-93 
4 4 5 (360-94462 *&«, ft 6 0 - I 7 4 7 4 8 

19 6 0 - 1 7 5 0 5 2*£H9*St> 

i/^-tf <*S**I**!4.950.950 *9JIB»). # 

9S^9>* (ttRT 2 - 2 0 4 9 MHR), T,=.»J 
* (tt Bfi¥ 2 - 2 8 2 2 6 3 *&»a) . # * tfe » # * 



(4»BR¥! - 2 I I 3 9 9 *&tt> , nu^^^^^^^'J^v- 

# ft * ^ T (i , Z ft £«><fc**&€*i£?lttAt*** tl^tttfflt 
* C A<*C£ & 11 ?j* "T # 'J 7 -< > ft^tt C#WBS 6 3-2 

9 5 6 9 6 5 ^2 HAT ^i:K«l©(><0) . 55S»»H»T i >*t£ 
tt^Jtt;^^y^Ti>a:^«b (*S«MF3n4. 127. 412 
«WB853-27033^^«. 4 - 5 6 4 4 5 PI 5 

4 - 1 4 9 6 3 4 f51 5 4 - 6 4 2 9 9 1^5 5 - 7 

9450*2«. (5I55-1 44250#^«. H 5 6 - 1 1 9 I 
32**£fB. ©6 1-295558^ PJ61-98353-9 
iilH. n 6 3 - 2 9 5 6 9 6 *&«S?#ffiO . H K35*»»HIB 

tHHl*)-? 4 U •✓(fc^tt©ft»« t ITtt, **70. 1. 10. 
15. 2 0-f M7*-*-2 1 H. 2 3H-^/U7^>tfl((l) 
: I . JO. 15. 2fl-f h?7ii^2 IH, 23H-#1'7 
4 VSfil Ml) :5. 10. 15. 2 0 - f h 5 (^>^7A 
^o^*^;u) - 2 |H. 23H-*A7y>;^')3y^O'> 
T^.>^4f^K:TA^- — •?^7^oj/7-y?o«J K ; 7^o> 
( m & » ) ; y»)f>/.7^of7i> ;. Bf F^fA7 
? a >T > ; m? ? a 1ST — > : ?D/.?;o^7i> : S»7 
J d •> 7 2 > : »7^oi/7-> : ^^^^i-^^oVTiy^^ 
C/K; Trt.>7i.7^o>T-V . & * 9 9 / * 9 * f s7 - 
>U X&Vff ^ftS« 

i /:tt35©ftSBHmr i y fc £ «J * J: x f U A, T • >{fc^«© 
ft*«it"C{i, N. N. N ' . N* -?h37t-;l/-4. 4* 
-yTW7*iA, N. N ' ~^7x-/U-N. N ' - ^ ( 3 - 



>f /P) - 4. 4' -y7;;t'7xi;k 2, 2-bT;* 

(4-y-p-h'JA7;;7xiAr) 7*0/<V, I . 1-t'^ 
(4-^-p-hU7J;7xi^) ^^o^+--^>. N. N. 
N ' . N ' -f t"7-p-PJ'^4. 4' -i^Ti ; tf7*-A. 
1. (4 - ^-p-PJAT-^i^Jl,) - 4- 7i- 

^iy^o^^^-v, (4-^yf*7s;-2-yf *7i- 

/JO 7 * ^/l* > * M <4-^-p-hU*7W7*i*) 
7x-^/^>. N. N' -i>7*-/t--N. N f - y < 4 - / h 
* is7 ± ~ A,} -4. 4' - i>7 I J \ZO N. N. N* . 

N ' -f 4* -';7W';7iAAi-f;K 

4. 4* - tX(t>7xiA7U) ;*-K'J7i-^ N. N« 
N-b'J (P-MJA) T5>. 4 - (S>-p-K'J*TS>0 - 
4 * - C 4 ( V- P - h 'J ArT i / ) 'J AO Xf/K V. 4 - 

N. N-i>7*-^7W - (2-y7*~A/tT— A-) **C>-tf>. 

3-y h + f- 4' - N, n - ^ 7 * — n»T i «/ > -tf 

N - 7 x-/U* A,/<-/-A-. > f 'J yMffcdtttt 

»«f ^ ft * • 

^5g»fl©EL3R-f*i*f^*BtjE7LttAJiW. JitS<t^tt^> (93 * 
a*tli5nm-5«nitft5, C <t> IE ?l tt A IS 14 <. -t 

EiH?tttA«w i aifi(i2»aJb^^>xs-iirtt«*ftr^r 

TLitAff^flieLrifcOTfe-yTfc^^o 
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<3> i^jgugugugu^ip 

( 6 ) 



(7) 



@ (§ & <@> 

d 6 H 



(8> gu^jgugupjg^ 
< 9 > j^jpugLHc-cHi^ugup 



(10) 



(ID 



(i>WW{!) 



(12) 



(13) 



CIO 



(15) 



CP-HC-CH-IQL HC-CH -HP-HC-CK-IP 



CH, 



© O chTch. 



( i ) 



( 2 ) 



< 3 > 



t - b u t - a u 



( 4 ) 



* ~ B _ t - B u 

t-B« I - B u 



( 5 ) 

H,C(H,O,-CH-0-^H(Q)-^^-(^-0-CH 1 -CM(CH,),CH, 
H.C(H.C), (BiBoO) (CH.)iCB. 

( 6 > 

(,0) q-p^OHq-p 

(!2> 



HtCO OCH. 




(14) 




(15) 
(10) 




effcicfttef tf&ai::** ux(t*»ow 

#*ij4n*o bri*. c-ttrc 8 -4>y / - 
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N-N 

Ar"4 0 JLAr" ' ' " <* ,! > 

N-N N-N 

Ar ,,-^ o ^ Ar »»^ o ^_ Ar <XIIO 

(st*. a r • ' — a r ' Mi * n-enUft X tt * tt» © T V 
^L, Ar ,, tAr ,, acFAr , 'kAr » Mi * tl ^m: t>T fi* 
t»i:0-T*«,T *>»*-»Tt*T t> J: < * A r ' Mi «» X ti * «« 




*»Eii-n£<z>0gi- J: oTtt n* fc<D*cii*xi*. 
1 (BCzVBI ©aao 

o o 

CC »H .0),PH,C 

DMSO20 i iji) 7 I- * K ttft L . *'J-)A - t-^f + i/K 
(tBuOK) I. 0 g«r6a^/J, *©SK N-x*A** 

<i 3 0 0 , CEi±T*- 5 /c. 
yohvttia*** ( "H-NMR) b *>. 

(D 'H-NMR (»tt:CDCIi . «* :f h5/fA»i'9> 



2 6H : t-oe?*- u > js r 



(TMS) ) 
6 < p P m) =6. 9 —8. 5 (m. 

Oil /na©H> 

<5 ( p p m> =4. 3 (q, 4H:xf-;u2StO>f-U>(-CH»-)> 
<5 (p pen) -I. 4 (t. SHri^/V-aSoy^/UC-CH,)) 

© ! R 7 h * (KB r 

i/c-c : I 6 0 0cm" (C«CO^WJ5») 
5c. : 9 7 5 cm- 1 ( C - H ©Ett JC ft E»> 

C : 8 8. 8 2 ?< (89. 1 5X) 

H : 5. 8 8 « ( 6. J 2 M) 

N : 4. 4 5 96 ( 4. 7 3 5* > 

ft?*. : C.*H,«N. 

_bE©iM?SI£* J: 9* # *n/c{t^»li 

CKiCHt 

siaT^tt^ffc Ktt. jut*.** v»x^^ 



J* I £ 



I 

CH.CH, 







T 9 t K {* 


tttt 


ttft 


2 


DPAVBi 


<OhmO>* CH0 


DMSO 


t BuOK 


3 


BCzVB 


(§rp§r CH0 

C.H. 


DMSO 


tBuOK 


4 


DPAVBa 


(6) 


DMSO 


t BuOK 


5 


BCjVBo 


C.H. 


DMSO 


t BuOK 


6 


DPAVBo 


€H-©- CH0 


DMSO 


tBuOK 


7 


OPAVB 




DMSO 


t B u 0 K 


8 


TCrVB 


C.H. 


DMSO 


t BuOK 
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(C,H.O),PH,C-^^-^^CB,P(OC,H.). 



(C,HiO),PH,C-^-CH,P(OC,H,) t 



(C,H.O),PH,C H.PCOC.H.), 

o o 



CH.PCOC.H.), 
U II 
0 0 



(C,H.O),PR,C ^ CH,P(OC,H.), 
0 Q 



(C,H»0),PH.C-^)— CH,P(OC,H,), 



(C,H,0),PM*C 
il 
0 



0 

tl 

CH<P(OC,Hi>t 
CH,P(OC,H»), 
0 



/fi^x-Jl') xf-A) fcTUV (McST 



£ ex<* e 

I - ( 2 - (4 
P y ) <D65fc 

4 - 'J^xX/l^x.-ftr.^A^oy K8, 0 5 g 

<205'J*JlO#J:CM-eu > ft S/T/W^ fc K4. 6 1 * 

( 2 0 £ U * A) t7^i>Jfffl«TT»*i? ;-;H50;'J 

i K/X^y -*#tt4 Oi'JiJ»U(20iHA) fc. 

0 ?}JBJtM*T«T Ofc. 

St£A£1Tr>f:£C.6*e.imefi3. 4 I * (JR*5 $W) 

'H-NMR^^n^, 1 RX*2 h ARtf7cJft#0r<D 

CD 'H-NMR (»B:CDCIi, «» : f f > 

(TMS) ) 

d (ppm) «2. 4 0 (s. 3H:^>y^iD>fA$(OH) 
d (ppm) =7. 2-8. 6 Cm. I5H: 55Sttfc «* Cf x^x * 
»G?H> 

(2>7C*#ffr (*? * nftttStttt) 
C : 94.7 3J< (94.7 OX) 
H: 5. 2 8 « ( 5.3 0») 
# : C nHii 

iieOiWSem * 0, l^ntft^ttlxMeSTPyT*4:t 



£&W I 0 

I - (2 - (4 - (4 -7j.-/P Xf — A- ) "7 x — A/ ) j: ^ x ) 
eu> (STSTPy) O^flK 

4- < 2 -7x-iUf-it) ^>^;l-h 'J7xX^*x-t.x-5 

X. ? o 4 K4. 9 g (I Oi'KJt) *f J: Cf 1 - If U> * A V T 

A-^fc K2. 3 0 S ( 1 0 i »J * A,) *7/^>»09»TT«*x^ 

o o $ 'j *j * h *BSUfc. ftffio. 5 7 

hrt-iO'if Uxhti/K/xy;-A»fl[4 0 ; »J 'i * h/l/ 
(20SHA) SST3 0»BHT»TU:. 

Zffstzt C ISA 2. I 1 g (ft* 5 2«) 

»*nfc£fittt<D*j&U 2 5 9-2 6 0 tT*o/: fl 

0) 'H-NMR CBtt : **3*ft V yf*XA*ti'K (DMSO 
- d 6) . «m : TMS. 1 0 (TO 

5 (ppm) =7.2-8.4 (m, 22H: 3J5Rfe JlC/xfxA 

&<r>H) 

C : 9 4. 5 8 K C 9 4. 5 5 96 ) 
H : 5. 4 1 96 ( 5. 4 5 » ) 
fr^PTSC : C..H,. 



£j£#J I 1 

9 - (2-7iin > X7 l i^) T>h7t> (STA) cr>^^t 
"C>£?/lrh'J7*£: A* * X * x 7A?o»J K 3. 8 9 g (J 0 * y 
* A* ) is £U 2 - T > b 7 i: > to v t A,? t h'2. 0 6 g 

(i o s y * A) s-TA-^^israiT-cifrrfcx* o o i y 

y -/ Mn:B»uf:. * © vt % isiko. 5*n./'j, h^O'jf")/. 

x h * i/ K/x * y 2 0 5 y y y b * ( I 0 5 ■/ * 

SST3 0#ffl*l7T*TLfc a 

»T»7a, * $(=SST3 0 U * I 0 l'n "J tt hA 

to*TE£*ffifcl,*. »^/:Rl5«lfjiau SSI**/*; 

Wfcfi*ff ^fct:^«aifKfefl3. 4 I g (HX2P4 8 K> 
f9 £ ft /- & BE G>« * li I 3 2—1 3 3T:TJS-»fio 

© 'H-NMR (»tt : CDC I . . ; TMS) 

6 (ppm) =6. 8-8. 2 (m. 1 6H : 3? ??S$E J: tiXr - A 
£) 

(2>7C*7>tfr (*v3W(ia»tt) 

C : 94. 2 8 « ( 9 4. 2 5 « ) 
H : 5. 7 0 X ( 5.7 5«) 
#^St : C„H„ 
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1 2 (DPAVTP©*tfO 

o o 

(C .H .O ),PH ,C-QhQHQhC H , P CO C ,H 

-C*Stt**X*>tt*X*'U. 8 6 g t 4 - (N, 
/1>T Z 'O^TA'ft K2. 5s£T4,^>£fiB$RTTDMSO 
3 0 ; 'J 'i v CftP.ftflOA-t-r^S'K 
(t-BuOK) 0.9g*ftl<., SST4l*IBISltd-e/i©^. - 
fbtt K L*r« 

ff£ttfcgl£tt^/*V-M,5 0 i 'J »J y Hl>*flDX.fi©£, » 

CoUoHAii 27 2.5 - 2 7 4.5 tT*->fc, 

<D 'H-NMR (*« : CD C 1 . . Wmrfh^y^/u^^^ 
(TMS) ) 

d(ppm)=6. 9-7. B (m. 4 4 H : f C^-7*-P >«, 
eiACH = CHJtfh l i7ii/t7i >«©H) 
<Z)R*#W (FD-MS) 

C nH ««N ■ = 7 6 8 i:« LT, m / z = 7 6 8 C z = I) & 
m/z = 3 8 4 Cz-=2)0*#»£nfc. 

C: 9 0. 7 2 »( 9 0.5 9 «) 
H: 5. 5 7 « ( 5. 7 7 H ) 
N: 3, 7 I « ( 3. 6 4 K> 



^JfiOT 1 - 8 

2 5 m m x 7 5mtnx|, | mtn<Z>#? (HOY A ttfi, 

NA4 0 > AK, lTOt«»fti:tl 0 0 nnKDJIdtGIU: 
fc© (HOYAB) *a^3[»«ffiil,fc 4 COSKli. -f 

-fZ(3-yfAn-^) - N. N* -'J? ( 1 . J ' 

-f7*-^) - 4, 4* ~i>7S>CTPD)*200 m*An, 
ttO'E l J7fV8attlDft'|J-H:4, 4* - CX (2, 2* - i> 
7 x-/H:-/I/) fcf 7 * — JU (DPVB I) t 2 0 0 en g £ A fl , 

ca> (*i«i:/ft)* 2 0 0 msan, Jtitttix 

J 0-*P a *-Cp*EELfc. *©»TP D<DA->fcffJE#- 

2 15- 2 2 0 •C*TJtottL, fcfrfcflEO. 1 -0. 3 nm/»Ta»fl 

*»*ISJlI=»» IT, B*J*6 0 n mCDIE?LttA«€fi»$ *tz 9 



ffc^f* CA) L -CD t *03K»iSffiIi DPVB i <Z>fK» 

a« (»2«(c*r (B) ) ICttLT, (A) (C) 
<»2Sic^f) H/;, m->T. «*it (*xhtt^i:«t5fk 
(A) <Dtt£) (2 (D) (3f2»tC7j*T> k'l->tz 9 
«e©fc, X^ft **ftE<::5? fffcK^'J 7*t» >B«tfctott*K 

* > 1 g*An f vrxf >B/<x^ 7 h UtS? -r 5 0 0 

mgAnt, RSH^l x l 0 "<P a STttlEL/-. 

ifct*T. 5K»a*0. 0 I -0. 0 3 n m/VC 
•J > . T * c a* Aft**** Lift*** 2 0 n mtflfcLfc, 3 * 
ffl«3K»a«!0. ] n m/tf, *r r * A €■ jKff its 1 . 4 n m 

til 5 0 nmTfto/:. 

ft *nfc*?c=. «E7VfcBunL. **©HK*ro£ 



#2* 





(A) 


(B) 


(C) 


(D) 

<ltk> 






( jlcn/») 


(n m/») 




DPAVBJ 


2. 8 -3. 0 


0. 1 -0. 1 3 


3-4 




BCzVB 


3. 5 —4. 5 


0. 0 2 


0. 6 —0. 4 


W5fi<?J 3 


BCtVBi 


3. 0—4. 0 


0, 7 


15—19 


SE»fi« 4 


DPAVBa 


2. 7 -3. 7 


0. J —0. 1 3 


3 - 5 




BCxVBo 


2. 7 -3. 7 


0. 1 —0. 1 3 


3-5 




DPAVBO 


3. 0 —4. 5 


0. 0 4 


0. 9 — 1, 3 


7 


DPAVB 


3. 0 —4. 0 


0, 0 5 


1. 2-1. 6 


%K09 8 


TC2VB 


2. 5 -3. 0 


0.0 5- 

0. 0 7 


1. 6 —2. 7 




I, 


2 




0 



»2* (tt#> 





eft* 

(nA/co 1 ) 


. a* 

Ccd/a 1 ) 


<lo/«) 






J 5. 0 


2 3 0 


0. 7 


91* 


nt&m 2 


7. 5 


2 0 0 


1. 2 


Iff 


£ft<* 3 


9. 5 


1 6 2 


0. 8 


W 


nmm 4 


9. 0 


1 6 4 


0. 8 


n 


KHiffl 5 


I I. 0 


I 3 0 


0. 5 


n 


6 


1 1. 4 


2 2 0 


0. 9 


n 


xt&m 7 


7. 5 


2 1 0 


1. 3 


to** 


8 


7. 0 


1 8 0 


1. 0 


n 


Jtttftl 1 


0. 7 


1 0 


0. 6 


n 
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(*£) ft*tfc CA> <0f8^liaTOffc-frtt*^-r, DPAVB : 

DPAVBi : 



V-O-C H = C H-<0-C H = C H 



IVB: 

Q_p. C H = CH^QhCH»CH^_p ^ 



TCzVB : 

BCZVB: XH=CH 



BCzVBi : I I 



C ,H. 



CHi 
DPAVBm : 



CiH, C.Hi 



CH-C H^OMOVC H = C H 



C.H. 



DCzVBo: DPAVBo: 



6 t fz» 

9ii&m 9 



C H a C H (p) (A)*DPAVBlkU froDPVB I4»©DPAVB I <D 



hT \^ O-N-O-CH-CH «ad*«-3tt«, »M (DPAVB i tDPVB i®ift*JB) 



C.H. ' cm* . ffK 4 0 0 c d/m 1 <D»jt (tT-^ffift : 4 9 4 nm) 



1* «b n ft * (i * 4 5 2 n m . 4 9 4 n m ii «fc 5 34 

DPAVBI^»£l/T^5:i:t^Ltl>4. $ * **fc2&# 
«2. 2 / >/WT* Os tteWKifc iT^ffcsnti^. i 

*6sw 1 0 

MtttVCS: 8 - fc Ko^i'^y »J :/ • T * « — Attf*, *W2£ 
AfflWtf^STP, S&#£0. 7 SIM, 35#JlO»ff * 4 0 n ro 

^IC. «E5. 5V€-«JfiOL^fcC6, 23mA/cm».» 
« i o o o c d/m* »^n/c fcfca&SU* 2. 4 

/ >/WT fe 
STP : 

#C H - C H-Q>-N -<Q>-C H , 
O 
Th. 

it&M2 

o (A) i, i*. sme* 1 t^i«cut^eft 

l**nfc**r::. SGE7 V^8JtoU/:t:6. 2 3mA/ 

cm» . qr« 7 8 0 c d/m' OJ» fefc ifc* #*tt/ifcjfcJ» 
$UI. 5 /V- * >/WTfcofc. 
it 3 

t.^««HTDPVBI. 5WttAW«jlt«©K^0(- 3 - 



( 2 ' - *C > '/ * T "/ »J * > - 7- l>lf A7S;?7»J> (KU 

cm', »«lS0cd/m' o» f»fc„ 

Ti^4C ifc««3 K*?t-*T?v g y 7 (KU 7) 

^jfifiq 11-13 

on** melt ******* a »^n/t«r**»3 ac^ 



95 3 a 





( A ) 


< B ) 


<C> 
( n m/#) 


(D) 
(£IK) 


**»<Hl2 

fen em 


STSTPy 
MeSTPy 
STPy 


2. 5 -3. 2 

2. 7 ~3. 7 

3. 0 -3. 5 


0. 1 -0. ! 2 
0. 1 -0. J 2 
0. 0 6 


ft 3. 2 
ft 3. 2 
ft 2 



* 35 





(qa/3> 


Ccd/S) 


(ID/W) 






7. 0 


1 0 I 


0. 6 5 


**» 




6. 0 


i 2 0 


0. 9 






8. 0 


1 ! 0 


0. 6 2 


n 
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*£2 0 O^fflffiftd *fct* ttW«fS!«>5 0 *fc*«L 

ttt, 1 4-CUCuPc (H7^oi/7-V/NPD©» 

*«5X <»!* 2 0 nm/4 0 B m) ) *m^, **« 1 5 5C^16 
Tlt*«*t'l^7-©-1!Tfc6MTDATA/NPD <RJ*6 
0 0 nm) tffi^fc. 

NPD (N. N-fcT* (l-t7t*) - N. N' -^7*aA 
(I. I " - T7 *x/U) - 4 . 4* -^7;» : 



M T D A T A : 



Lt 38&»*£*£H Lfr. * <D 13 » * * 4 * K & t . 

h fc UT»8SUTfcO, -e-Ox***-** * RAW© 
»&npMcoi*Tli»«8l©ttiatt*©x*;V4 f --«J:: J: 02*0, 

<&»»«ttO*©»Ria©x*/l,*-ttK J: OS* 6« 

* 4 a 





(A) 


(B) 


(C) 


CD) 
<***> 








<DB/tf> 


§B»<WI4 


DPAVBi 


2. 7 —3. 0 


0. 1 2 


3. 8 -4. 2 


$*»ffJ15 


DPAVTP 


2. 5 -3. 0 


0. 0 9 


2. 9 —3. 4 




DPAVB 


3. 0 —5. 0 


0. 0 9 


1. 8 —2. 9 



* 4 S (ttft) 







<cd/5) 








(ba/3) 








2 1.6 


5 4 0 


1. 3 






7. 1 


1 1 1 


0. 6 4 


* 




2. 5 8 


1 6 0 


2. 8 


fa 



DPAVBI. DP A VB : Iffftt 
DPAVTP 



^ttCW I 7 X CM 8 

^i-yT/JiO/h&l^x***-** »y£«>ofe<DKjL£n*. * 

WWffKl* 1 0 Ocd/is 1 » BOX**-* 
7142. 8 7 e VTfc o fc„ 



ft 5« 





WW 
*BE 

(V) 


CV> 


SI 

(br) 






(eV) 


(eV) 




6. 2 


7. 8 


1000 


2. 8 4 


5. 6 




7. 1 
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